High temperature environment causes detrimental effects on health. In the present study, the effects of intake of several kinds of beverage on blood components during exercise under the high temperature environment were evaluated. The 10 subjects were student of the H University. Exercise intensity was 50-60% O2maxx and treadmill exercise was continued for 1 h. The kinds of beverage were water, ion beverage, cucumber drink. Blood sampling was performed before the exercise, immediately finishing exercise, and 30 min after rest. In the present results, glucose concentration was increased by intake of water, ion beverage, and cucumber drink immediately after exercise. In the water intake group, glucose concentration was decrease 30 min after rest. Free fatty acid concentration was increased by intake of water, ion beverage, and cucumber drink 60 min after exercise. In the ion beverage and cucumber drink intake groups, free fatty acid concentration was decreased 30 min after rest. Insulin concentration was increased by intake of water, ion beverage, and cucumber drink 60 min after exercise. In the water intake group, insulin concentration was decrease 30 min after rest. There was no difference in the efficacy among water, ion beverage, and cucumber drink, but ion beverage and cucumber drink showed more potent effect on metabolic parameters.
INTRODUCTION
High temperature environment causes detrimental effects on health. Especially, exercise under the high temperature conditions causes adverse effects on body. If a man performs exercise under the high temperature conditions, sweating is increased to prevent over-rise of body temperature. Through this process, a man becomes dehydration state, and then exercise performance is reduced (Reilly et al., 2006) . Quod et al. (2006) suggested the importance of strategy how the athletics can exhibit their maximum power under the high temperature conditions. Continuous rehydration is important factor for the continuous exercise under the high temperature conditions, because 3% weight loss and 1.5 L water loss are accompanied with the continuous exercise under the high temperature conditions (Davis et al., 2001) .
In the present study, the effects of intake of several kinds of beverage on blood components during exercise under the high temperature environment were evaluated.
MATERIALS AND METHODS

Participants
The 10 subjects were student of the H University. Their major was exercise and had no physical and mental problems. They participated in this study after allowing the process and treatment. The physical characteristics of subjects are shown in Table 1 .
Experimental procedure
The conditions of exercise chamber were 38-40˚C temperature http://dx.doi.org/10.12965/jer.130078
Original Article and 60-70% humidity. Exercise intensity was 50-60% O2maxx and treadmill exercise was continued for 1 h.
Beverage intake
The intake of beverage was repeated 4 times: 30 min before starting exercise, 20 min and 40 min after starting exercise, and immediately after cessation of exercise. The kinds of beverage were water (C company), ion beverage (G company), cucumber drink (Z company).
Blood sampling and analysis
Blood sampling was performed before the exercise, immediately finishing exercise, and 30 min after rest. Glucose was detected glucose oxidation method, free fatty acid was detected by immunologic assay, and insulin was detected by radio-immune assay.
Data analysis
Statistical analysis was conducted using SPSS 18.0, and twoway repeated ANOVA was conducted. Statistical significance was set at P<0.05.
RESULTS
The results are presented in 
DISCUSSION
Exercise-induced dehydration deteriorates exercise performance and hyponatremia by long-term exercise also causes harmful effect on exercise performance (Hiller, 1989; Noakes et al., 1985) . In order to decrease core temperature, intake cold water or cold beverages are recommended. Usage of glucose is dependent on the exercise intensity and insulin concentration (Costill et al., 1973) .
In the present study, glucose concentration was increased by intake of water, ion beverage, and cucumber drink immediately after exercise. In the water intake group, glucose concentration was decrease 30 min after rest. Free fatty acid concentration was increased by intake of water, ion beverage, and cucumber drink 60 min after exercise. In the ion beverage and cucumber drink intake groups, free fatty acid concentration was decrease 30 min after rest. Presently, insulin concentration was increased by intake of water, ion beverage, and cucumber drink 60 min after exercise. In the water intake group, insulin concentration was decrease 30 min after rest. 
